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Intensive Care in Neonates In the neonatal unit of the Hammersmith Hospital we treat far more medically than surgically ill newborn babies but much of the intensive care needed for the medically sick newborn is also applicable to pre-and post-operative care.
For an acutely ill adult who was semi-conscious, unable to speak, unable to feed himself and doubly incontinent, special nursing care would be considered absolutely necessary; in other words such a patient would require three nurses, to 'special him' throughout the twenty-four hours. Nursing administrators sometimes have to be reminded that every sick newborn baby is in exactly the same situation and the only respect in which the burden of nursing care is reduced is that the newborn are easier to lift. Of course to some extent every well newborn baby is in the same situation as the adult just described but where he differs from the sick baby is that he is able to maintain a stable internal environment in the presence of a moderately unstable and varying external environment. In contrast the ill newborn baby is at the prey of environmental circumstances which have therefore to be very carefully controlled. Of most immediate importance is environmental temperature.
Environmental temperature: Silverman et al. (1958) showed that mortality rates increase in sick newborn babies who are kept in cool environments. There are probably a number of reasons for this; one is that hamorrhage, especially massive pulmonary hemorrhage, is commoner in babies with a low body temperature at which both bleeding and clotting times are prolonged. Then a baby in a heat-losing environment even if able to maintain its body temperature can only do so at the expense of increasing utilization of glucose and increasing cardiac output and, in both these respects, even the healthy newborn baby is near the limits of its physiological capacity.
Measures must be taken to prevent a newborn baby from cooling in the operating theatre. The use of a heating pad under the baby is probably unwise since the peripheral circulation in the sick newborn is frequently poor and objects at little more than blood heat can cause burns. One must take steps not to expose the baby unnecessarily and to keep the theatre very warm. One simple measure is to see that the baby's head is covered with a stockinette cap since the surface area of the head is very much greater in relation to that of the whole body than is the case with older children and adults; as regards the theatre, if it is too hot for the surgeons and nurses they might work naked: it would be distracting at first but they would no doubt become accustomed to it. As regards pre-and post-operative care, it has recently been recognized that even if the air temperature surrounding a baby in incubator is within the neutral range the baby can still loose considerable amounts of heat by irradiation through the perspex walls of the incubator to the cooler outside walls of the room. This can be prevented either by clothing the baby or by using a double-walled incubator or, more simply, a perspex shield as suggested by Hey & Mount (1966) . Small newborn babies have particular difficulty in keeping themselves warm. It has been recognized in the last few years that the means by which a newborn baby maintains its body heat in a heat-losing environment is through the metabolic activity of the brown fat which is situated particularly in the shoulder, neck and axillary regions. Brown fat is an entirely different tissue from ordinary white fat; it is highly metabolic with a rich nerve and blood supply and the heat produced therein by oxidation of triglycerides is conveyed by venous blood by a direct route into the heart and hence distributed over the body. Babies who are small at birth, either because they are born prematurely or 23 N"f, ".., .4 1. 7s because they have suffered from intrauterine malnutrition, may lack sufficient brown fat to maintain their body temperature in a heat-losing environment; as there is a connexion between congenital malformations and intrauterine malnutrition, this is a matter of importance to the surgeon. Even when there is sufficient brown fat, hypoxemia will inhibit its metabolic response to cooling.
Quite apart from defects of temperature control, prematurely born and small-for-dates babies are of special risk compared with term babies of normal weight. Moreover, it is important to distinguish these two causes of low birth weight because the disorders to which they predispose differ and can to some extent be anticipated and prevented.
Feeding: This must be considered under the headings of provision of water and electrolytes and provision of food. It is perfectly true that a stalwart newborn baby may survive not only a serious operation but simultaneous dehydration and starvation and that there are dangers in overhydration and in feeding. But dehydration may lead to fever and, if severe, to more serious consequencesacidckmia, shock and brain damage. Weighing, if the baby is not too encumbered with tubes and apparatus, and measurement of plasma osmolality are guides to the existence of dehydration and their routine use might well lead more to the avoidance of unnecessary intravenous infusion than to its application.
In a study of normal newborn babies under normal nursery conditions at the Hammersmith Hospital we have found a weight loss of 44 g/day/kg birth weight in the first two days of life, about half due to urine and frces and half to insensible fluid loss. We have found plasma osmolality to be a more accurate gauge of dehydration than plasma sodium levels. As regards food, it is true that the normal full term baby starves for about the first forty-eight hours of life but there is a special reason for early feeding of babies prematurely born and more especially those small for dates, because unless this is done they are liable to develop severe hypoglycxemia which may kill them or produce permanent brain damage in the survivors. This is a far commoner cause of brain damage than has hitherto been recognized and is naturally a particular tragedy in a baby who has survived surgical correction of a serious malformation. It is of particular importance in the small-fordates baby since here the main user of glucosethe brainis relatively large and the main providerthe liverexceptionally small. Of course the normal term baby has a relatively low blood glucose, an average of 50 mg/l00 ml with a standard deviation of about 10 mg. But in smallfor-dates babies blood glucose may descend to undetectable levels. This can be prevented to a large extent by early feeding with breast milk; oral feeding is greatly preferable to intravenous infusion because with the latter it is difficult to provide sufficient calories without too much water. However, intravenous feeding is sometimes necessary and we recommend 20 % monosaccharide solution containing two parts of glucose, one of fructose and one of galactose. The infusion must be tapered off slowly for fear of provoking reactive hypoglycaemia. There are dangers in early feeding, particularly regurgitation and aspiration, but this is an extremely rare event in a unit where there are enough well trained and skilled nurses.
Acidcrmia: The combined respiratory/metabolic acidcmia of the ill newborn baby may lead to bad results in surgery. It is important to correct acidcmia before operation and it is our experience that THAM is more often indicated than bicarbonate. Moreover, acid base disturbances may take place during and immediately after surgery and a pH meter would be a useful adjunct to the anesthetist's trolley. If blood loss is severe the pH of donor blood which may be as low as 6-5 should also be corrected with THAM. Incidentally it is as well to obtain himoglobin level immediately before operation since the hemoglobin reserves of a newborn baby vary widely depending on whether or not it has received the placental transfusion.
Oxygen: Whatever the nature of the malformation respiratory failure is a common complication and the question of oxygen therapy is therefore of the greatest importance. Particularly in premature babies respiratory failure is associated with a reversion to the foetal type of circulation with large right to left shunts through the lungs, foramen ovale and perhaps occasionally the ductus arteriosus. This is the basic circulatory disorder of the respiratory distress syndrome. In the presence of large shunts it is necessary to give very high concentrations of oxygen to maintain adequate arterial oxygen tensions. Now it must be recognized that, difficult as it is to assess clinically arterial oxygen tension in the older child and adult, it is even more difficult in the newborn baby. For several reasons the colour of the skin is not a reliable guide. Moreover oxygen therapy should not, even in an older individual, be delayed until the onset of cyanosis and, in the newborn, the precyanotic signs of hypoxaemia are Section ofSurgery lacking, that is to say one does not get reliable evidence from changes in pulse rate and respiration rate nor from the restlessness which is characteristic of the older child or adult. Furthermore in the premature baby it is of very great importance not to raise arterial oxygen tension much above normal limits because of the danger of producing retrolental fibroplasia. Equally if the oxygen tension is allowed to remain too low the baby is likely to die or, if it survives, to survive with brain damage. Thus today the only reliable means of assessing ambient oxygen requirement is to measure the baby's arterial oxygen tension at frequent intervals. It has now become a routine in our department to pass umbilical arterial catheters. This has gradually got easier with practice and we now seldom fail to be able to do so. Recently one of our residents passed an arterial catheter on a 900 g baby at the age of six days. The catheter lies in the lower abdominal aorta and simultaneous readings from radial artery catheters in six cases suggest that important right to left shunts do not take place through the ductus arteriosus and that the oxygen tension in the abdominal aorta is therefore representative of that in the carotid arteries. In the Instrumentation Laboratories apparatus which we use both the oxygen and CO. electrodes are mounted in a single cuvette and these readings and that of pH can be obtained on a specimen of only 100 microlitres. It is therefore possible to do frequent estimations without exsanguinating the baby. I mentioned earlier that hypoxemia inhibited the brown fat mechanism and careful measurements of skin temperature over brown fat may provide indirect evidence of arterial oxygen tension.
Assisted respiration is frequently needed following neonatal surgery. We have developed our own respirator at Hammersmith; it is cheaper and more efficient than any of the commercial models we have yet used. First we use nasal endotracheal tubes; they seem to be far better tolerated than the oral tube probably because they are more stable, rub up and down less in the trachea and therefore cause less interference with ciliary function. The endotracheal tube is attached to a supply of pure oxygen, 40 % oxygen or air (and there are sometimes advantages in using air rather than oxygen). A side arm to the gas supply is occluded rhythmically by a simple electromagnetic device, the frequency can be altered as well as the relative duration of the expiratory and inspiratory phases. Incidentally, respiratory rates of 60-80 are frequently necessary in the newborn and this is not possible with most commercial respirators. On the supply line there is also a blow off valve which can be adjusted to release at pressures between 10 and 50 cm of water. With these several variables we can adjust the apparatus to suit most types of respiratory failure in most babies. Cross infection: Every antibiotic has some potential hazard to the newborn baby and we do not believe in using prophylactic antibiotics as a routine measure. I think we can say that we have practically abolished staphylococcal crossinfection in the newborn baby department. In the past this was a serious hazard especially when penicillin resistant strains were involved. There is evidence that the cord stump provided the culture medium on which the staphylococci grow and from which they spread to other parts of the baby's body. For several years it has been a routine practice at Hammersmith first to wash the baby in a Phisohex solution and then to treat the cord stump daily with Polybactrin spray. The only occasions on which we have had minor incidents of staphylococcal infection since then have been when this routine has not been carried out. We have not, however, abolished the danger of Pseudomonas pyocyanea infection. This is a real hazard to babies on antibiotic therapy and whatever antibiotics we give we always add polymixin methane sulphonate as a protection against this organism. It is worthwhile mentioning that polymixin by intramuscular injection may not produce sufficiently high blood levels to combat pseudomonas and where the danger is real intravenous therapy is preferable. The real difficulty about pseudomonas is that it can exist in the most unfavourable environmental circumstances provided there is moisture. Therefore respirators and humidifiers are ready sources of the organism: it is very important that all moist equipment should be sterilized at least at daily intervals and, in babies on respirators, polymixin should be instilled into the trachea. Jaundice: Hyperbilirubinmemia may be a complicating factor in any sick newborn baby because of the low levels of glycuroniltransferase in the liver. In the baby who has undergone surgery there is an additional risk since blood clot provides an additional source of bile pigments. Even very ill newborn babies stand exchange transfusion very well and this becomes an absolute necessity if the level of serum bilirubin reaches the danger point. I have given a brief resume of some of the complexities and difficulties of treating the sick newborn baby. As pwdiatricians we have learnt a great deal in the last few years but still have very much to learn and it is one of the excitements of neonatal research that so much of what is learned is so immediately applicable to the care of the sick child. Recent advances have added to rather than diminished the importance of the nursing care, the standards of which are often decisive in the battle between life and death in the ill newborn baby. (Figs 1, 2) . This contrasts with the improvement in the prognosis of cancer of the colon during the same period (Fig 2) , of which five-year survival rates in the United States have increased from 26% in 1940-4 to 46% of cases diagnosed in 1955-9. Comparable statistics for cancer of the breast are 51 % and 57% (Cutler 1966) . Improvement in these statistics can result only from revision of our whole therapeutic approach. Continued haggling about the relative value of the various methods used to control the disease locally does no good, for none of the methods currently used can be regarded as satisfactory.
Primary Treatment
Although adequate local treatment at the time cancer of the breast is first diagnosed may prolong survival (Bloom 1962), it is becoming increasingly apparent that its type and extent has little influence on the prognosis of the disease. This can be exemplified by the following four points:
(1) A wide variety of operations ranging from simple removal of the lump to super-radical surgery are practised by the leaders of breast surgery in different countries (Table 1) . It is difficult to believe that each surgeon is other than
